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Fig. 1. Map showing the geology of the Jecheon Gra-
nite and its vicinity (after Geological and Mineral Ins-
titute of Korea, 1973). 1=medium to coarse grained
biotite granite (Muamsa Granite); 2=fine to medium
grained biotite granite (Songhagsan Granite); 3=Me-
dium to coarse grained biotite granite (Jecheon Gra-
nite); 4=Joseon Supergroup; 5=O0Ogcheon Superg-
roup; 6=Precambrian gneiss and schist.
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Table 1. Geologic sequence of the study area.

Alluvium
Unconformity
Dyke rocks
Intrusive
Songhagsan Granite
Fault
Jecheon Granite
Intrusive
Ogcheon Supergroup
Unconformity
Joseon Supergroup
Unconformity
Metamorphic rocks

Quarternary

Jurassic to Cretaceous (?)

Jurassic

Cambro-Ordovician

Precambrian
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Fig. 2. The sampling sites of the age determination
for the Jecheon Granite.
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Fig. 3. A Rb-Sr isochron for the Jecheon granite ob-
tained from whole rock and minerals (plagioclase, mi-
crocline and biotite). An isochron age of 202.7+ 1.9
Ma is given with an initial ¥Sr/®Sr ratio of 0.7140+
0.0002. 19, 27 and 28 denote sample numbers JC-19,
JC-27 and JC-28, respectively. W=Whole rock; B=
Biotite; K=K-feldspar; P=Plagioclase.
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Table 2. Rb-Sr isotopic data of the whole rock and minerals from the Jecheon Granite in the Ogcheon Fold

Belt, South Korea.

Nat'l Grid

Sample Sheet Material 8Sr ¥Rb SRb/Sr 87Sr/%Sr
No. Name x/y) dated (ppm) (ppm)

JC-19 Jecheon 128.3/405.5 Whole rock 3221 30.20 0.926 0.7215

8 10 5 9

Biotite 342 101.90 29.40 0.8129

1 1.30 40 8

JC-27 Jecheon 117.6/402.0 Whole rock 34.22 34.90 1.008 0.7146

9 10 4 7

Plagioclase 69.10 24.40 0.349 0.7122

70 10 4 6

Biotite 11.10 130.30 11.60 0.7457

2 70 7 7

K-feldspar 64.40 59.70 0.92 0.7152

1.50 30 2 10

JC-28 Jecheon 118.4/399.7 Whole rock 40.80 24.02 0.581 0.7165

30 7 4 8

Plagioclase 73.50 12.55 0.169 0.7151

1.60 4 4 7

Biotite 3.74 184.10 48.60 0.8452

1 1.90 50 6

K-feldspar 74.30 62.60 0.83 0.7171

2.10 30 2 4

*These isotopic data make an isochron of 202.7+ 1.9 Ma with an initial ¥Sr/*Sr ratio of 0.7140+ 0.0002. MSWD =

511

Table 3. K-Ar age data for the rock forming minerals from the Jecheon Granite in the Ogcheon Fold Belt,

South Korea.

Sample Mineral K OArq PAL Ageto
No. (%) (X10°° mol/g) (%) (Ma)
JC-19 Biotite 5.12 1.647 96.95 176.5+ 2.5
JC-27 Plagioclase 1.38 0.493 84.78 195.0% 1.3
Biotite 6.76 2.305 96.69 186.6+ 54
Microcline 9.55 1.754 86.40 1029+ 46
JC-28 Plagioclase 1.44 0.547 76.74 2068+ 1.6
Biotite 545 1.862 95.28 187.0+ 9.2
Microcline 947 2.161 9242 1270+ 55
o1F o 2¥E} Qo4 Rb-Sr SHHR Gsochron) 9] H2Ealde 42 olg SARE AHL AR
¥R 202.7f 19 MaZ debd (2% 3), Sr % w HAEANCERR, 1987; BB EHX
AR FSr/®Sr)ie 0.71401 0.0002%0 0] el = gic), 1987) 2.2 £33} o) A7 9] ~¥eid- e 139~143
o] Efgel mAIE i BEEEE RS flste Ma, AZd®L 64Ma, el Us|He] A4

REA, BER, dvte] Kol i’ K-Arg (1A43A,
1987) 0.2 "< AT A3} AL 206~195
Ma, E%2+E 187~177Ma, 238X MEERS
103~127 Ma®] d#< 274 2ojFm (R 3), A8
HH A7 A E sk o0 Alg JC-273) JC-28)

z+7k 44~54 Ma2 el (&£ 4).
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Table 4. Fission-track age data of sphene, zircon and apatite from the Jecheon Granite, in the Ogcheon Fold

Belt, South Korea.

Sample ps(Ns) pi(N1) pd(Nd) P(x2) FT Age
No. Mineral (X10°cm 2  (X10°cm 2  (X10°cm ) n % (ps/pi) (1o, Ma)
JC-27 Sphene 7.412(866) 6.590(770) 2.306(3,954) 6 0.4342 85 142.8+ 8.2
Apatite 0.527(450) 3.498(2,988) 5.300(5,113) 14 0.7958 (0.151) 442+ 26
JC-28 Sphene 7.266(919) 6.602(835) 2.287(3,922) 5 0.7415 65 13861t 7.8
Zircon 4.250(82) 5.235(101) 1.422(4,573) 2 1.0000 (0.812) 63.8+9.7
Apatite 0.494(624) 2.670(3,374) 5.301(5,114) 12 0.5926 75 5421 2.8

*Ages were calculated with a zeta constant for the standard dosimeter glass CN1, viz. {o=110.9% 2.7 (20)
(Shin and Nishimura, 1991) by the external detector method (geometry factor=0.5).

*ps=spontaneous track density in mineral; pi=

induced track density measured in the mica detector; pd=indu-

ced track density of the standard glass dosimeter CN 1 measured in the external detector; Ns, Ni and Nd=nu-
mber of tracks counted in determining ps, pi and pd, respectively; n=number of crystals dated; y=correlation
coefficient between individual track counts; P(x?)=probability of obtaining observed y? value for v degrees
of freedom, where v=n—1 (Galbraith, 1981); (ps/pi)=mean ratio of ps to pi for sample showing unacceptable

(PGA<5%].

Table 5. K-Ar ages of the granitic rocks around the Jecheon area (Shibata ef al., 1983)

Sample  Sheet Nat'l Grid Rock Mineral K0 OAT g AL Age
No. name (x/y) type (%) (104 mol/g) (%) (Ma)
G-1 Jecheon 129.2/398.2 Hb-Bi Gd  Biotite 6.86 416 92.4 179+ 6
G-2 Yeongwol  135.0/412.0 Bi Gr Biotite 831 474 93.5 169+ 5
G-3 Jecheon 129.2/397.8 Aplite Biotite 3.56 19.1 86.8 159+ 5

Gd=granodiorite; Gr=granite; Hb=hornblende; Bi= biotite.

Table 6. Retention temperatures for whole-rock and ZEE AL A 108D)sl| 5 o)) BA7]E &/

minerals in isotopic geochronology (Dodson, 1973;
Wagner et al., 1977; Nishimura and Mogi, 1986).

(in °C)
Materials Rb-Sr K-Ar Fission-track
Whole rock 720+ 100 500+ 100
Hornbiende 500+ 75
Muscovite 50050  350% 50
Orthoclase 360+40  150% 30
Microcline 340+ 40 150+ 30
Biotite 31040 270140
Plagioclase 260
Sphene 290+ 40
Zircon 200=* 30
Apatite 110+ 15
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Fig. 4. Thermal histories for the Jecheon granites in the Ogcheon Fold Belt.
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Thermal history of the Jecheon granite pluton in the
Ogcheon Fold Belt, South Korea

Myung-Shik Jin, Seong-Jae Kim, Seong-Cheon Shin,
Seung-Hwan Choo and Se-Jung Chi

Kovea Institute of Geology, Mining and Materials (KIGAM) 30, Kajung-dong,
Yusong-ku, Taejon, Korea. 305-350

ABSTRACT : Whole rock and mineral ages for the Jecheon Granite distributed in the Ogcheon
Fold Belt were dated by three radiometric methods, and its thermal history was elucidated as
follows, on the basis of isotopic age data. Rb and Sr isotopic compositions of three whole rock
and seven mineral concentrates made an isochron of 202.7+ 1.9 Ma with a strontium initial ratio
of 0.7140. Different age data of twelve mineral concentrates agree closely with the retention tempe-
rature of each mineral in K-Ar and Fission Track methods. The Jecheon granitic magma was
generated by partial melting of crustal materials (S-type), or by mixins between mantle and crustal
materials, intruded into the katazone or mesozone (7~9km) of the Ogcheon Fold Belt, at least
in the Early Jurassic (abont 203 Ma), and then crystallized and cooled down rapidly from about
600°C to 300°C (more than 20°C/Ma), owing to thermal differences between the magma and the
wall-rock. During the Middle to Late Jurassic (190~140 Ma), the cooling of the granite was likely
to stop and keep thermal equilibrium with the wall-rock. The severe tectonism associated with
igneous activities and active weathering on the surface in Early to Late Cretaceous time (140~70
Ma) might have accelerated the granite pluton to uplift rapidly (40~60 m/Ma in average) up
to 3~4 km and cooled down from 300°C to 200°C (1.4°C/Ma). The granite pluton was likely to
keep different uplifting ‘and cooling rate of about 120 m/Ma and 5°C/Ma in average from the
Late Cretaceous to Early Tertiary (70~50 Ma), and about 60 m/Ma and 2°C/Ma in average from
about 50 Ma up to the present, respectively.

Key Words : Ogcheon Fold Belt, thermal history, Jecheon granite, isotopic ages, retention tempera-
ture
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